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Abstract 
Rolling Out the Interactive Credits: 
Evolving the Ending Credits into an Interactive Audience Experience 
Nicole DiGiambattista 
Theo A. Artz (Academic Advisor) 
Jervis Thompson (Committee Chair Member) 
Albert Tedesco (Committee Chair Member) 
A central purpose of “Rolling Out the Interactive Credits: Evolving the Ending 
Credits into an Interactive Audience Experience” is to create interactive ending credits that 
personalize the viewing experience for home movie audiences.  While retaining the style of 
the film, interactive credits will enable viewers to feel more connected to production 
companies by offering select bonus content.  Twenty-first century film consumption 
patterns are changing, and consumers now desire to watch films at home through Video-
On-Demand (VOD), which is an increasingly popular alternative to traditional movie 
theaters.  Furthermore, home viewers often seek to interact with what they watch.  Home 
viewing provides opportunities for movie producers to communicate with audiences in 
novel ways using new technologies, including the Internet.  In this project, the interactive 
credits were created using web technologies, such as HTML5, JavaScript, PHP, and MySQL.  
Viewers are able to navigate through the interface to find information about roles, people, 
pre-production, making of, and backstage material.  The interface is designed to integrate 
the original film credits with a visual design that matches the theme of the film.  The bonus 
material will potentially include production material, interviews with the cast and crew, 
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and general information not available to traditional movie theater audiences.  This 
information is meant to fulfill the viewer’s interest in film-enhancing material. 
 
1 Key Terms 
 
Above the line 
 
Refers to job positions that are associated with the creative or financial control of a 
film or multimedia project[1]. 
 
AJAX 
 
Stands for Asynchronous JavaScript and XML.  A technique for creating fast and 
dynamic web pages.  Allows parts of a web page to be reloaded without reloading 
the whole page[2]. 
 
Below the line 
Refers to job positions that are associated with the technical crew of a film[1]. 
 
Credits 
 
The list of technical and support personnel, cast, and crew of a film[3]. 
 
CSS 
 
Stands for Cascading Style Sheets.  Used to create styles that define HTML 
elements[2]. 
 
Database View 
 
 Stored queries that produce a result set and act as a virtual table[4]. 
 
Diegesis 
 
A narrative or plot in a movie[5]. 
 
End credit roll (also end credit scroll and end credit crawl) 
 
The list of the entire cast and production crew at the end of a film that moves slowly 
up the screen[6]. 
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End credits (also closing credits) 
 
A list of the entire cast and production crew at the end of a film[3]. 
 
HBHM 
 
Abbreviation for the film, Happy Birthday Harris Malden. 
 
HTML5 
 
A work in progress that will be the new standard for HTML.  Stands for Hyper Text 
Markup Language and is a markup language used to describe web pages[2]. 
 
IMDb (The Internet Movie Database) 
 
A website containing a collection of movie information. 
 
JavaScript 
 
 A web scripting language designed to add interactivity to HTML pages[2]. 
 
jQuery 
 
 A library of JavaScript functions[2]. 
 
JSON 
 
 Stands for JavaScript Object Notation.  A lightweight text-data interchange format[2]. 
 
Motion graphics 
 
Graphics that create the illusion of motion. 
 
MySQL 
 
An RDBMS (Relational Database Management System) used to access and 
manipulate databases[2]. 
 
Opening credit sequence 
 
An introduction to the audience about the film that typically sets the mood of a film.  
Content may include a title and a limited number of the most important cast and 
production crew.  Occasionally the words are superimposed onto the action, but also 
can be shown as static letters on a solid background[3]. 
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PHP 
 
Stands for PHP: Hypertext Preprocessor.  A server-side scripting language that 
supports many databases[2]. 
 
Post-credits sequence 
 
A scene or epilogue that happens during or after the end credits[3]. 
 
Title sequence 
 
Names, titles, and related content combined with graphics listing the actors and 
production staff typically found at the beginning or end of a film. 
 
Titles 
 
The words that appear on a film screen that convey information.  Categories may 
include credit titles, main titles, end titles, insert titles, and subtitles[3]. 
 
Title design 
 
The artistic manner in which the title of a film is displayed[3]. 
  
Video-On-Demand (VOD) 
 
A system that allows viewers to see videos when they want. 
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2 Introduction 
 Advances in technology have influenced the film viewing patterns of consumers by 
providing opportunities for home-based viewing through Video-On-Demand services.  
While movie theaters continue to offer a unique, immersive viewing experience, the viewer 
primarily remains a passive audience member.  Home-based viewing provides convenience 
at the expense of the overall experience.  New technologies are available that also offer 
viewers a rich, interactive experience not possible in movie theaters. 
 Interactive ending credits uses new technologies to personalize the viewing 
experience for home movie audiences and create the opportunity for the passive film 
audience to become active users.  The purpose of interactive credits is to encourage the 
passive audience members to be active users through interacting with the film’s content 
and discovering bonus material related to their interests. 
 The interface is designed to integrate the original film credits with a visual design 
that matches the theme of the film and to maintain the film’s integrity.  The users are able 
to find bonus material about roles, people, pre-production, making of, and backstage 
materials by navigating through the interface at their own convenience.  This information is 
not available to traditional movie theater audiences and is meant to fulfill the viewer’s 
interest in film-enhancing material. 
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3 Background Information 
3.1 Traditional Film Distribution 
The movie theater was the best venue to view newly released films for most of the 
twentieth century.  Accordingly, the film release and distribution system focused on 
interaction between production companies, film distributors, and exhibitors[7].  
Production companies were the creative entities that provided all information, items, and 
people needed to produce a film.  This included developing ideas, writing scripts, and 
casting actors.  Some major production companies during the twentieth century included 
Twentieth Century Fox, Metro-Goldwyn-Mayer, and Paramount Pictures.  Film distribution 
companies and film production companies traditionally worked together and entered into 
agreements to release films to the public.  The distribution companies were responsible for 
all promotional material related to a film, including movie posters, standees, television 
commercials, and movie trailers.  Another responsibility included picking exhibitors, or 
theaters, and ensuring that the film was delivered in a timely manner.  Exhibitors managed 
the theaters where the films were first presented.  During the twentieth century, Regal 
Entertainment Group and AMC Entertainment, Inc. were the two largest theater chains in 
the United States[8].  Theaters functioned by creating fixed schedules for film showings and 
providing premium priced food and beverages.  This traditional model of film distribution 
was directly focused on the theater, as opposed to homes, as its main distribution venue. 
As movies became more complex, the credit roll grew from a short list of cast and 
crew members to a comprehensive list of all people associated with and involved in the 
production of the film.  Over time, credit sequences have expanded to include people in 
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several fields, such as Information Technology and Human Resource departments.  It is 
even common for production babies, or babies born to the production staff during the 
film’s production, to be listed in the credit rolls.  In order for all people involved to be listed 
in the credit roll, unions enforce a strict set of standards so everyone will get credit for 
their work[9]. 
3.2 Home Movie Viewing 
 
In the late twentieth century, new technologies such as DVD players made it 
possible for people to watch theatrically released films in the comfort of their own homes.  
Home entertainment systems were introduced to cater to this expanding market.  An up-to-
date home theater could offer a high quality viewing experience that often rivaled or 
surpassed that of a traditional theater.  Systems could include large, adjustable chairs, high 
quality viewing screens, and surround sound with many speakers.  Comforts of a home 
theater system included being familiar with the audience, eating reasonably priced snacks, 
and starting and stopping the film based on the entire audience’s needs.  Home viewing 
eliminated distractions, such as loquacious or fidgety strangers, and added a more relaxed 
environment where audiences have the ability to view the film on their own terms. 
3.3 Evolution of Credits Over Time 
The purpose of film title sequences has changed over time.  Title sequences before 
the 1930s utilized a sans serif typeface, no music cues, and lower case lettering, such as in 
12 Angry Men (1957) (Fig 3.3.1) [5].  Since then the sequences have evolved into sometimes 
extravagant designs that complement the diegesis of the film.  The original connection 
between a film and its opening was similar to a relationship between the main content of a 
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book and its title pages.  The book’s title pages are stylistically unrelated, but the meaning 
of the title complemented the book.  In the 1930s, the names in the film’s title sequence 
appeared in a plain typeface and were not stylistically related to the film, but the title of the 
film encompassed an essential theme of the film[5]. 
Fig 3.3.1: Frames from the title sequence from 12 Angry Men (1957) utilized sans serif typeface, no music cues, 
and lower case lettering.  
 
Starting in the 1930s-1940s, credits slowly began to evolve.  Credits were designed 
to be written on urban surfaces in the film’s world (Fig 3.3.2) [5].  For example, instead of 
plain text superimposed anywhere on the screen, text was more strategically placed and 
potentially integrated into the film’s scenery.  From the 1950s-1960s artists began to create 
credits based on city life, such as strategically placing names on taxis and briefcases (Fig 
3.3.3) [5].  In this time, Saul Bass’s work became prevalent and he created the title 
sequence for Carmen Jones (1954) (Fig 3.3.4).  That credit sequence represents a milestone 
for its insight into another purpose of credits.  The main purpose is to acknowledge where 
credit is due, but it also integrates the main theme of the film with the names of the credits.  
Since then, credits have rapidly evolved more toward integrating the text into design 
elements and the diegesis, occasionally even animated sequences[10].  
 9 
Fig 3.3.2: Title sequence for West Side Story (1961) showing credits written on urban surfaces in the film’s world. 
Fig 3.3.3: Title sequence for Boy’s Night Out (1962) showing names strategically placed on taxis and briefcases. 
Fig 3.3.4: Title sequence for Carmen Jones (1954) as designed by Saul Bass. 
 
From this history, it is evident that there are three defined relationships between 
the title sequences and the diegesis.  First is the insinuation that objects may belong with 
diegetic space[10].  For example, the text would be written on a billboard in the scene of 
the film (Fig 3.3.5).  Second is credit titles inarguably placed within the diegetic space[10].  
For example, in Where the Sidewalk Ends (1950), the titles are hand painted onto the 
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sidewalk (Fig 3.3.6).  Third is the interaction between credit titles and characters in the film 
or the production crew[10].  For example, in I Love Melvin (1953), the main actress writes 
the title of the film with lipstick onto a mirror (Fig 3.3.7).  These three relationships help 
integrate the text information of the title sequence in with the diegesis.  
Fig 3.3.5: Title sequence from You’ll Never Get Rich (1941) insinuating that the credits may belong in the diegetic 
space. 
 
Fig 3.3.6: Title sequence for Where the Sidewalk Ends (1950) where the titles are written on the sidewalk in chalk.  
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Fig 3.3.7: Title page for I Love Melvin (1953) shows the main actress writing the title of the film with lipstick onto 
a mirror. 
 
There is also a relationship between film credit sequences and expressive forms of 
urban life[5].  After the 1930s the credits referred to the city setting of the film by 
displaying text in a city environment.  This trend drifted away from the visual references to 
books and theater displays.  There became three areas of emphasis when approaching a 
credit sequence: economic and contractual function, film credits set into broader history of 
design, and “paratexts”[5].  The first area of emphasis on economic function explained that 
the purpose of credits is to acknowledge the kinds of labor put into a film.  This is a type of 
professional currency and a producer’s potential marketing device.  The second area of 
emphasis on a broader history of design portrays a credit sequence as a design object[5].  
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Innovators such as Saul Bass expanded the appreciation of title sequences (Fig 3.3.8).  
Through his work, he emphasized that the key purpose of title design is to find a way to 
prepare the viewer for the experience of watching the film.  The title sequence sets up the 
audience’s expectations[10].  The third and final area of emphasis on “paratext” refers to 
elements in a literary work that seem secondary, but realistically contribute more to the 
content[5].  For example, credits have a higher function than the title pages of a book.  The 
title pages of a book are plain text and are an introductory element.  In a film, the meaning 
of the title contributes to the film, but it also has the potential to be stylistically integrated 
to enhance the visuals of the credits.  
Fig 3.3.8: Title sequences created by Saul Bass.  The key purpose of his title design was to prepare the viewer for 
the watching the film. The Man with the Golden Arm (1955) (top left), It’s A Mad, Mad, Mad, Mad World (1963) (top 
right), Around the World In 80 Days (1956) (bottom left), Casino (1995) (bottom right). 
 
Saul Bass was known as a founding figure in the field for title sequences.  Bass was a 
graphic designer who symbolically represented each film through its title sequence by 
using a concise design, which was similar to the way he designed a logo for a company.  He 
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developed a concept for the “film within a film” nature of a title sequence[9].  His graphic 
design techniques lead to many changes in the visual styles of title sequences and 
influenced many artists, including Maurice Binder (Dr. No (1962)), Friz Freleng (The Pink 
Panther (1963)), and Kyle Cooper (Se7en (1995)) (Fig 3.3.9).  Bass’s innovations lead to the 
creation of a credit title to give credit to the director of the title sequence, or “the name 
behind the titles”[9].  Companies such as Imaginary Forces continue to pay tribute to Saul 
Bass through the style of their title sequences[11].  The opening sequence for Mad Men 
(2007) was purposefully designed to set the mood for the show (Fig 3.3.10) [11]. 
 Fig 3.3.9: Dr. No (1962) opening by Maurice Binder (left), The Pink Panther (1963) opening by Friz Freleng 
(center), Se7en (1995) opening by Kyle Cooper (right). 
Fig 3.3.10: Title sequence for Mad Men (2007) inspired by Saul Bass and sets mood of show. 
 
In 2010, the “Best Buy Movie Mode” application was released for the iPhone/iPod 
for the film premiere of the Despicable Me (2010) [12].  Despicable Me included characters 
that spoke in a fake, invented language that could not be understood throughout the film 
(Fig 3.3.11).  This application was advertised to enhance the film’s ending credits through 
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translating their language during the credits and unlocking exclusive content[12].  The 
audience was told to put their devices in silent mode, but to leave them powered on, and 
open this application at the beginning of the film.  When the ending credits began, the 
device would vibrate and alert the user to look at their device[12].  As the characters were 
talking during the credits, the application synchronously translated their every word.  
 
Fig 3.3.11: Despicable Me (2010) creatures translated during ending credits. 
 
3.4 Rise of Video-On-Demand 
Just as the purpose and style of credits have evolved over time, so have media and 
technology.  Traditionally, films were shown in theaters.  Films are now available through 
the Internet in a home setting where consumers have more control over the playback.  
Jenkins mentions Nicholas Negroponte’s Being Digital (1990) to address the difference 
between “passive old media” and “interactive new media”[13].  Negroponte predicted the 
collapse of broadcast television and the rise of on-demand media.  He stated that it would 
happen within five years.  Since then, media has continued to evolve and it is trending in 
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the direction that Negroponte predicted.  Eighteen years later, there is a growing demand 
for VOD and producers are beginning to accommodate the consumers needs[14].  A 2008 
New York Times article discusses the success of VOD and mentions that distributors are 
starting to be concerned about this trend. 
In the twenty-first century, the viewing of first-run films is shifting from traditional 
theater venues to the home, mostly because of technologies such as the Internet and cable 
services.  This is causing disarray in the traditional model for theatrical film release and 
distribution.  While first run films are not yet available to home audiences, production 
companies such as Warner Bros. and Universal Studios are releasing some of their films 
through VOD services only two weeks after theatrical release[15].  Although the complete 
demise of traditional theaters is not at hand, the increased use of VOD for distribution is an 
area for future growth.  It currently represents a significant concern for traditional 
producers and distributors[14].  Furthermore, as audiences look to enhance their home 
viewing and entertainment experiences, they are no longer satisfied as passive consumers; 
instead they seek to interact with the media.  As Clay Shirky suggests, new media puts an 
end to the concept of audience, and potentially turns consumers into second-tier 
producers[16].  This gives consumers the chance to create their own desired viewing 
experiences.  As Henry Jenkins notes, interactivity refers to the ways that new technologies 
have been designed to be more responsive to consumer feedback[13].  As technology 
advances, there are more unique forms of interactivity that allow viewers to be involved 
with media in a way that traditional film viewing does not permit. 
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3.5 Bonus Material 
The use of DVDs often includes more than just the feature film on a disc.  Material 
often includes interviews, deleted scenes, and various bonus content related to the film’s 
production.  These elements enhance the viewing experience by adding detail and 
contextual information.  Producers use this content for promotional purposes to maintain 
brand loyalty and promote related products, such as film-based video games and fan gear.  
Film distributors value the viewers’ desire to learn more about films and cast members.  
Even before the Internet, fan clubs were a significant group to keep viewers informed 
about celebrities.  Through the Internet, fans now follow their favorite actors on Twitter or 
“like” them on Facebook to keep track of their current and future projects.  Fans also utilize 
sources such as the Internet Movie Database (IMDb), which currently ranks #24 on the 
most active websites in the USA [17], to obtain more information about the people involved 
in films.  Information available through DVD bonus content is often arranged in linear 
fashion.  Also, the type of material offered on DVDs is not available on the Internet through 
VOD-like services, such as Netflix, iTunes, Amazon Instant Video, and cable providers.  
Producers have created a trend of audience participation for promotional purposes, and 
audiences are now expecting the ability to interact with media. 
3.6 Audience Participation 
Fans have always been adapters of new technologies[13].  Hardcore Star Wars fans 
have taken advantage of evolving technologies since the film’s release in 1977.  They 
participated in activities such as recreating their own versions of the film and dressing up 
as the characters for Halloween.  Older fans that had watched and re-watched the films 
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from a young age enjoyed using newer technologies to express their enthusiasm.  
AtomFilms recognized the amount of interest in the film and began an official Star Wars fan 
film contest in 2003 and received over 250 submissions[13].  The fans were fascinated and 
inspired by fictional universes, so they channeled their creativity into using media to create 
art and participate in the media.  They added to the hype of the film through the latest 
technologies, whether it was designing costumes or realistically recreating a scene from the 
film.  Consumers were participating by taking the media into their own hands. 
3.7 User Interaction 
 Jenkins mentioned that there is a distinction between interactivity and participation.  
Participation is shaped by cultural and social protocols.  It is more open ended and is under 
the control of media consumers, rather than media producers[13].  Interactivity is created 
by the media producers and used by the media consumers.  Producers use the latest 
technologies to meet the needs and interests of the consumers.  The limitations of 
interactivity are based on the technology used; for example, video games limit the 
consumer to the designed environment[13].  Designers are in charge of working with the 
limitations of the technology in order to create the most innovative forms of interactivity.  
The Internet currently offers the most opportunities for fans to interact and participate 
with the media.  Fans form their own official and unofficial websites to keep track of their 
favorite films.  Producers create websites to promote an upcoming film by providing 
trailers, cast information, and potentially games.  Both forms show that the media industry 
is becoming increasingly reliant on active consumers to promote their products[13].  
Jenkins uses the term “media convergence” to identify this process of changing 
relationships between producers and consumers of media[18]. 
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3.8 User Expectations 
Shirky also discusses interactive media and how young populations are shifting 
their behavior from passive consumption to more engaging actions[16].  Just like film fans, 
television fans are also being dynamic viewers.  While Star Wars film fans recreated 
scenery[13], fans of the television show Lost created Lostpedia[16].  Lostpedia is an online 
encyclopedia where viewers would talk online about the show.  Shirky also explains the 
relationship between a producer and a consumer.  Traditionally a producer is a 
professional from the media and a consumer is a point of view, or basically the audience.  In 
the original definition, a consumer cannot be a producer.  As time has progressed, 
consumers have begun to produce and publish their own media; they are essentially 
becoming their own producers[16].  Therefore, the line between producers and consumers 
has blurred.  Consumers have interest in interacting with and participating in media.  This 
makes their previously silenced voices heard in public.  A consumer is now viewed as a 
temporary behavior rather than a permanent role[19].  As an example, Shirky explains a 
concept where a viewer looks for a computer mouse to interact with a television[16].  A 
family was watching a DVD through their home theater system when part way into the film, 
the four-year-old daughter runs behind the screen rummaging through the wires.  When 
asked what she was doing, she responded she was looking for the mouse[16].  She wanted 
to participate in the film, as she can in other media such as the Internet.  In such a 
connected world, there is always an opportunity for static consumers to participate or 
interact with the media[16]. 
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4 Procedure 
The interactive ending credits are focused on giving users an interactive experience 
by providing bonus material.  Interactive ending credits began as an idea to create a video 
overlay using the HTML5 canvas tag with supporting motion graphics.  Users would click 
on a name or role to view related bonus material.  This idea evolved into creating a full-
page web interface that thematically matches the film.  Users can actively search for a 
person or role or passively view featured roles.  The process for creating these interactive 
ending credits included selecting a film, collecting and organizing the bonus material assets, 
creating a data model, designing an interface, developing and integrating features, 
troubleshooting, and receiving user feedback. 
4.1 Film Selection 
An existing film was selected as the basis for the interactive credit model.  Initially 
the ideal film was a student-made animation.  It was created by Drexel Digital Media majors 
and had bonus material such as concept art and a weekly project journal.  An animation 
was ideal because it involves many pre-production materials and would provide 2D or 3D 
assets to use or influence the visual style of the interface.  As part of the search for a film, 
research was done as an exercise to see the process necessary to use a feature film that had 
been released in theaters.  Through canvassing Drexel Digital Media and Film and Video 
students and alumni for completed works, the film selected for the project was Happy 
Birthday Harris Malden (HBHM).  It was written, produced, and directed by Sweaty Robot, 
which is a group of five Drexel graduates, and is available on iTunes and Hulu.  Sweaty 
Robot was contacted and they gave permission to use the film, provided various bonus 
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materials, and answered questions about the film.  HBHM was chosen because of its 
production and story quality, availability of the film and bonus material, participation of 
Sweaty Robot, and approval by the faculty. 
4.2 Bonus Material Categories 
In the process of gathering the bonus material for HBHM, the assets were 
categorized into type, such as pre-production, making of, bloopers, and more.  The material 
must be directly related to the film.  Material such as critics’ reviews would not be included 
because they are someone’s opinion of the film that was not a part of making the film.  This 
list was then expanded to include categories and sub-categories that can organize assets 
from all films (Fig 4.2.1).  Creating a database was not a part of the proposed project, but 
due to the complexity of the data it became a necessity. 
Pre-Production Making Of Backstage 
Concept Art Filmography Accidents 
Story Development Interviews Adlibs 
Movie Script Group Interviews/Discussion Guest Appearances 
Location Bloopers Hidden Messages 
 Deleted Scenes Homages 
 Behind the Scenes Anecdotal Information 
 Scene Breakdown Promotional Information 
Fig 4.2.1: List of categories and sub-categories that can organize bonus material from all films. 
 
4.3 Data Model 
In creating the database, the initial focus was on the data model and allowing it to 
determine the database engine and technology.  At first the data model appeared simple 
with characteristics similar to other database models, such as IMDb or a generic catalog.  
While a plethora of different data models were considered, none of them enabled the 
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functionality needed for this project.  The database model needed flexibility to be used for 
many films, but must still be focused on the credits and bonus material.  Other data models 
were focused on people or media.  The additional focus for this project created the need to 
include information about the production process, the roles of the production company, 
and the experience of making the movie.  This unique focus of information lead to the 
decision to have a data model customized for this project.  The data model is normalized to 
minimize redundant data and to allow it to scale upwards for use with other films (Fig 
4.3.1).  Also, it is not dependent on a specific database engine. 
 
Fig 4.3.1: Relational data model for project. 
   
4.4 Interactive Ending Credits - Initial Idea 
A media gallery interface was needed to display the material from the database.  The 
bonus material would range in file type and the material data would be located in the 
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database.  The gallery to display the bonus material needed to support multiple types of 
media, such as images, videos, and PDF documents.  The gallery also needed a way to 
access the data from the database.  One potential gallery was an XML media gallery that 
supported images, videos, and inline HTML.  This would be customized using CSS to be 
integrated into the interface. 
Flowcharts were created to develop the functionality of the web interface.  The 
initial user experience flowcharts were based on the idea that users would click on a name 
in the credits to find more information about that person or role through use of the HTML5 
canvas tag.  Instead of a credit crawl, the names would appear in a page-by-page manner.  
The order of the names would still conform to the current traditional system, in which the 
order of names relies upon union contracts.  Viewing one page of names at a time would 
benefit the usability of the interface because names are not in constant motion.  Users 
would have enough time to click on their desired name.  The pages of credits would be on 
auto-play, eliminating the need for the user to manually click “next page.”  This would 
ensure that the credits do not remain static, and users would not be stuck on the first page 
of names.  A navigation system would provide a manual method to change pages.  The 
interface for the navigation would be based on previously established interfaces that have 
potentially been used by home audiences before, such as a photograph slideshow program. 
Each page would show for a designated time and then move on.  When a user discovered 
the name they want more information about, they would click on the name and the auto-
play feature would stop.  Users would continue to view the credits through utilizing the 
navigation controls.  The functionality of the navigation would include links for beginning, 
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previous, pause, play, next, and end.  This was the original, basic functionality needed to 
navigate the interactive credits. 
 That initial idea expanded to include a separation of above and below the line 
credits and to include other ways to find bonus material.  In addition to clicking on names 
to find more information, only the below the line credits would have an added navigation 
menu to view bonus material content organized into categories such as Pre-Production, 
Making Of, and Backstage.  The purpose of separating the credits into above and below the 
line was to keep the audience interested past the major credit names they recognized.  The 
Pre-Production and Making Of categories would use material gathered from a 
representative of the film.  Information would also potentially be included from external 
data sources, such as IMDb, for an accurate filmography for each person.  The Backstage 
category would be a place for user-generated content.  People involved in the filmmaking 
process would post facts about their first-hand experiences in the film’s production.  This 
content would provide the users with material that could recreate the backstage 
experience, which typically only involves the cast and crew.  Since any person could submit 
a post to be included in the Backstage category, a verification process would be necessary 
to distinguish the true facts from the rumors.  Rumors would be posted but labeled as 
unconfirmed facts and verified facts would be labeled as confirmed.  People involved in 
films would create an account for the site and verify their identity.  People with verified 
accounts would have the authority to verify or disprove the facts.  This wide variety of 
bonus material would provide details that better inform the audience on various aspects of 
the film and its production. 
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The flowcharts provided a basis for wireframe interface designs.  The interface was 
inspired by established web interfaces such as those used in Hulu, Netflix, and Facebook.  
The most developed wireframe design was used to create a basic interface using HTML5 
and CSS.  This included five tabs of the categorized bonus material: Roles, People, Pre-
Production, Making Of, and Backstage. 
4.5 Interactive Ending Credits - Final Idea 
The interface needed to be modular and work seamlessly with both past and future 
films, so the interface was changed to include the original ending credits.  For past films, 
this would help maintain the integrity of the original film and its credits.  For future films, 
credits would be made and would have the potential to visually connect with the theme of 
the interface.  Using the original credits in the interface changed the initial idea of clicking 
on names to view related material.  If the ending credits were rolling credits, users would 
have to chase after their desired name to click.  Instead, the credits are shown in sync with 
the role, the name of people in that role, and the related bonus material.  Through using the 
timecode information embedded from the film video, related information for each role is in 
sync with the credit roll.  This feature is available in the Roles tab of the interface.  The 
change from clicking on a name to syncing data to match the name also required a change 
of technology.  The original idea of using the HTML5 canvas tag was no longer the most 
effective technology to develop the project.  Instead, JavaScript was selected due to its 
additional functionality. 
While the Roles tab provided an opportunity for passive users to view featured 
information, there was also a need to satisfy more active users.  Users who know what they 
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are looking for do not have to search through the credits for a name.  Rather, they would 
use the search feature in the People tab.  The People tab contains an Auto-Suggest feature 
where users can search for any name or role listed in the credits.  It allows users to type in 
part of the name and a list of people and roles that contain that search term will appear in a 
list.  Users then click on their desired name in the list and the related materials appear.  
This feature benefits both users who personally know cast and crew members and users 
who simply are interested in finding more details about a specific person or role. 
 The Pre-Production, Making Of, and Backstage tabs contain general film information 
and are not specifically related to a person or role.  The Pre-Production and Making Of tabs 
contain information that can typically be found on a bonus DVD, but would also include 
more materials such as the movie script.  Due to the scope of this project, the Backstage tab 
is a representation of user-generated content.  Sweaty Robot was contacted and asked to 
provide information about accidents, adlibs, guest appearances, hidden messages, homages, 
and miscellaneous facts.  This textual information was processed as PDF documents to 
allow room for expansion and to include any supporting images. 
After more research, the original XML gallery did not seem flexible enough to be 
used for this project.  A custom gallery was built using JavaScript that supports images, 
videos, and PDF documents.  It reads the data through JSON.  The gallery features 
thumbnails and a larger image, a close button, and a full screen button.  The thumbnails 
have a small text caption overlay that displays the subcategory of that media when a user 
hovers or clicks.  The thumbnail’s navigational arrows show and hide based on how many 
thumbnails exist.  The full screen button isolates the selected media on the screen and 
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temporarily hides the interface.  The gallery was designed to allow for smooth visual 
transitions between media.  All bonus material is formatted to be the same size.  The 
original images were color corrected and put through an automated process.  This process 
resized the images to have a specified maximum height and width, to be centered vertically 
and horizontally in a document (800 pixels by 450 pixels), and to have a colored 
background applied, which surrounds the negative space around the image.  The standard 
size of the bonus material covers the main video, eliminating the need to remove the video.  
This is important because removing the video would cause users to lose their location in 
the video.  The close and full screen buttons are located outside of the media’s bounding 
box so the buttons do not obstruct the view of the media. 
4.6 Technologies 
 The technologies used to make this project are HTML5, CSS3, JavaScript, jQuery, 
JSON, PHP, and MySQL.  The general structure of the interface was created using HTML5.  
The interface was styled and positioned using CSS3.  The behavior of the site, including 
toggling the tabs between active and inactive, was created using JavaScript.  jQuery 
provided the ability to dynamically change content in the interface.  A JSON data structure 
was created by the PHP files and accessed by JavaScript files.  The PHP files were also 
designed to access the database and query the data.  The data was organized into tables 
and abstracted into database views.  MySQL was selected as the database engine.  This 
combination of languages and technologies was necessary to make a clean and flexible 
interface (Fig 4.6.1).  The physical technologies used for this project included cloud storage 
for the gallery material, a web server, and a MySQL database (Fig 4.6.2). 
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Fig 4.6.1: Architecture overview of application layer model for project. 
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Fig 4.6.2: Architecture overview of physical layer model for project. 
 
The core JavaScript file creates the behaviors necessary for the main functionality.  
It defines each tab separately and switches the tabs on a click event.  The main film video is 
set to pause when a user clicks anywhere in the tab contents.  This feature exists so users 
do not miss a part of the film due to their interest in bonus material.  Each tab has an initial, 
activate, and deactivate function.  The initial function defines where the information for 
that tab will be loaded, provides the PHP source URL for where to find the data, and hides 
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the container until the tab is activated.  For the Roles and People tabs, the initial function 
also includes the AJAX calls to the appropriate prototype or plugin.  The activate function 
shows the specified container and swaps the data source of the gallery as necessary.  The 
deactivate function hides the container.  Each tab also has a type of build function.  The Pre-
Production, Making Of, and Backstage tabs have a build function that contains jQuery to 
dynamically add an element to the page.  For these tabs, the tab description is shown.  The 
Roles and People tabs have a more extensive build function that consists of many functions.  
The Roles tab uses a “role change” function to update the data in the tab to match the role 
shown in the video.  It also has a “show role content” function that contains jQuery to 
dynamically add the appropriate role, names, and portrait image for the current role shown.  
The People tab’s build functionality is broken down into the three possible types: person, 
roles, and no result.  No result is in place so that if the search result does not exist, the user 
will see an informative error.  A “do search” function checks to the user’s input to 
determine its type.  Each of these types has its own build function to display the 
appropriate information through jQuery. 
The HTML5 Timed Media prototype was used to make the Roles tab functional.  This 
prototype was created to play video and audio elements without needing a plugin[20].  A 
JavaScript framework was used to enable web page elements to be changed through HTML 
or CSS events.  It also enables synchronized changes to HTML and CSS relative to the time 
in an audio or video clip[20].  The JavaScript builds a list of event objects and parses it from 
JSON.  It then activates and deactivates based on the start and end time for each object.  The 
prototype uses the HTML5 video “timeupdate” event, which was shown to be more reliable 
than previously available events[20].  This prototype was implemented into the project by 
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using an AJAX call in a JavaScript file.  The data was generated from the database in a PHP 
file, encoded as JSON, and then used by this prototype.  While the video plays, its timecode 
changes and the current timecode is checked against the pre-determined timecodes from 
the database.  Then the timecode data that matches the current timecode is shown. 
 The Cool Auto-Suggest jQuery plugin was used for the search functionality in the 
People tab.  It is an AJAX Auto-Suggest plugin that has fields for an ID number, a title, a 
description, and a thumbnail photograph for each item in the results list[21].  A PHP file 
was used to get data from the database and encode the results in JSON.  The PHP sends a 
query to the database for a character search and then stores the result in an array.  There is 
AJAX call in a JavaScript file that calls the PHP file, decodes the JSON data, and displays that 
array as the results list.  An additional feature used in this project included using a 
minimum character variable, which controls how many characters must be typed into the 
search input field before a results list shows.  A change was made to the plugin so users can 
scroll through a long list of suggestions, instead of seeing the entire list at once. 
 The CSS Browser Selector plugin was used to optimize the interface for other 
browsers during the feedback stage[22].  Each browser can interpret CSS differently, 
meaning the interface would appear differently in Safari than it does in Firefox.  This plugin 
was included to make the interface appear more similar in different browsers, specifically 
Firefox. 
 The PHP files are used to gather and organize the data from the database to be 
accessed in the JavaScript file.  Each PHP file connects to the database, performs a query, 
organizes the results into a multi-dimensional array, and encodes the results in JSON.  The 
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Pre-Production, Making Of, and Backstage tabs each have their own PHP file.  It performs 
two queries: one for the gallery content and one for the textual content.  The PHP file is 
accessed through the core JavaScript file, where the data is used and displayed.  The Roles 
tab needs two PHP files to function.  One PHP file is used to gather the textual and gallery 
data.  That resulting data is included in the second PHP file, which is in the format needed 
for the HTML5 Timed Media prototype to function.  The People tab also needs two PHP files.  
The first PHP file contains many queries to gather the textual and gallery data to be shown 
as the search result.  It is organized based on the data type of the search term.  If the search 
term was a person, data for a person is found and organized and the type is labeled as 
person.  This allows the JavaScript to read the type and display the information 
appropriately.  The second PHP file is in the format needed for the Cool Auto-Suggest 
plugin to function.  This information is displayed in the search drop down list.  Different 
combinations of PHP files and multiple queries were necessary to access specific 
information from multiple views in the database. 
The final phase of the project was troubleshooting.  Through testing the project in 
different browsers and using native browser developer tools, many functionality issues 
were fixed. 
 
4.7 User Feedback 
 A link to the project site and a survey was distributed to obtain feedback about the 
project.  The users were asked questions about their viewing habits, technology used to 
view the project, and their experience using the interface. 
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 Not many users watched the entire film and some users stated they skipped to the 
end credits of the brief video clip because they were short on time.  The majority of users 
reported they stream films online monthly, or not at all.  When users were asked about how 
often they watch ending credits for films on television, DVD, or online, the majority of users 
responded they do not watch the credits.  When the film was in theaters, more people 
stated they stayed and watched a part of the credits. 
 The majority of users visited the project site using Safari and Firefox browsers.  The 
users were asked to rate the tabs in the order of their interest.  The results varied, but the 
highest percentage of respondents found the Making Of tab the most interesting.  The 
majority of users noticed that the film paused when interacting with the tab contents, and 
the majority of those users liked the feature.  The videos and PDF files were reported as 
clearly identified. 
 A large number of users looked for specific bonus material and found them easily in 
the interface.  They also found the bonus material complementary to the film for multiple 
reasons.  Users stated that they enjoyed the immediacy and relevancy of the content and 
also enjoyed having easy access to interesting details about the film.  They liked interacting 
with the content without disrupting the flow of the video.  The majority of users did not 
scrub through the film, but those who did scrub explained it was because of their personal 
time constraints.  The one exception was a user who scrubbed to see if the content changed 
as they scrubbed through the video. 
 When asked what they liked about the interface, the majority of users referred to 
the ease of navigation, clean style of interface, and the noticeable amount of user feedback 
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when interacting with the interface.  Users also mentioned they appreciated when the 
video paused when they interacted with the tab contents.  They would also like to see this 
interface with a more familiar film in order to get more information about characters. 
 When asked what they did not like about the interface, answers were more varied.  
Some users felt bombarded my information and did not know where to go first.  Other 
users wanted the option to have the video continue playing when interacting with the tab 
contents.  Some users felt like the interface was a distraction and wanted a way to hide it 
during the film.  Also, users who had issues with functionality or had a slow Internet 
connection listed their issues here. 
 Users were asked about what improvements they would make to the interface.  The 
majority of comments referred to the gallery.  One user mentioned making the thumbnails 
grow larger when users hover.  Another user would like to see an indication of how many 
thumbnails there are in each tab, to get a better sense of where they are in the sequence.  
Some users wanted to see more information, and others felt overwhelmed by the amount 
of information.  Overall, users rated the ease of navigation and the overall site performance 
as excellent.  The visual appeal, quality of information, and overall experience were rated 
above average.  The majority of the users would use the interface if it were on another film. 
 After analyzing the survey results, one trend was identified.  Firefox and Internet 
Explorer 9 users had functionality problems.  The project is optimized for Safari and 
Chrome because of their extensive support for HTML5 standards.  Some of the plug-ins 
used in this project do not support all browsers.  Users had mixed views about the film 
video pausing when interacting with the credits.  While some users wanted the video clip to 
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keep playing, others appreciated the pausing feature.  One user mentioned they preferred 
multi-tasking and wanted the film video to continue playing while they interacted with the 
interface.  For a future work, the project could include a settings button where users can 
decide if they want this pause feature to be active. 
4.8 Future Work 
Due to the scope of this project and some technical limitations, some features can be 
expanded at a later time.  HTML5 is a work in progress; therefore, it is constantly changing.  
Browser support for HTML5 varies per feature.  As for the bonus material, the information 
about the roles could be expanded to include the definition.  Department roles would be 
defined so users who have not heard of a gaffer, for instance, would be able to read a job 
description. 
The People tab can be developed to include aliases for search terms, links on names 
and roles, and a connection to an external data source, such as IMDb, for filmography.  
Aliases for search terms would allow users to search for nicknames or a category of roles.  
For example, in HBHM, Original Score is a role.  When searching for music, the result list 
shows Additional Music, but not Original Score.  Aliases would allow Original Score to 
appear when a user searches for music.  Links on names and roles would make searching 
more convenient.  For example, a user searches for Executive Producer and a list of names 
appears.  The user clicks on Eric Levy and his related information would appear.  Users 
would be able to search for names and roles through both using the search input field and 
by clicking on text. 
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 The gallery can be developed to include external videos, tagging capabilities, and 
better full screen support.  For the inclusion of external videos, such as those from YouTube 
or Vimeo, there would need to be a regulation system, so when a video is no longer 
available it is no longer visible in the gallery.  Tagging capabilities would allow for users to 
view the name of each person in a photograph.  Users would be able to identify specific 
people and easily find more information about them by clicking on their linked name.  Full 
screen is currently not natively supported by all browsers.  More full screen capabilities 
can be implemented as the technology becomes available. 
 The user-generated content for the Backstage tab was not in the scope of this 
project.  For a future work, the Backstage tab content can be expanded as previously 
mentioned in section 4.4, the Interactive Ending Credits - Initial Idea section of the 
Procedure.  
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5 Conclusion 
“Rolling Out the Interactive Credits: Evolving the Ending Credits into an Interactive 
Audience Experience” contributes to the field of Digital Media by creating an interactive 
film credit model that enables home movie viewers to more easily interact with traditional 
film material.  The interactive credit model is based on the premise that the rise in home 
movie viewing is an indicator of the viewers’ desire to control their viewing experience.  
Through these interactive credits, the traditionally passive audience members can become 
active users and access bonus material such as behind the scenes, bloopers, and story 
developments.  Traditional film credit rolls could only be viewed at the pace in which it was 
created and viewers interested in certain credits had to wait for it to appear in the 
sequence.  Interactive credits enable the viewers to determine their own pace and enables 
direct access to the content of their interest. 
The interactive credit model in homes changes the purpose of a film’s credit roll to 
include an interactive environment during the typically passive film watching experience.  
It provides interactive content consistent with the style of the film, made possible by 
current technologies, through navigation based on previously established interface 
standards.  Interactive credits create seamless transitions from a streaming film to a 
consumer’s desired film-related material.  The interactive ending credit model creates the 
opportunity for a personalized viewing experience each time a user watches a film and 
changes the passive role of an audience member into the active role of a user.  
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